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. HEATING TREATMENT DEVICE AND HEATING OPERATION CONTROL METHOD 
V ; / r! ' FOR*. THE SAME ' \ ■ 

. This application claims benefit pf Japanese Applicatipri . 
No; 200,2-311599 f lied . in Japan on October, 25> io02 and No. 
2003-310(528 filed in Japan on Septeinb contents 
of which are incorporated -by this reference. 

' background of the INVENTION ; . / t \ 

1., Field of the Invention :^. -^^ \ ^ \ . 

The present; invention relateis to a heating treatmieht 
device and a heating operation . cbn^ method thereforv and 
more particularly , to a heating treatment devic and heating 
operation control method; for treats affected area by . " 

applying -heat.. 1:hereto> ; ~. \ V r ; , 

2 . . Description of the Related^ Art / ^ ^^/''^ 

: In vgeneral, a heating treatment device; iS; used in. 
surgical operation 6if internal operation w 

procedures such its incision, doagqlatibn, staunching/ and the 
like. . -A heating treatment device comprises a treatitlent , 
section' on which there is . provided a heating element ^ which is 
a heat generating section for 'heating the affected area, in \ 
such a manner that a treatment such as incision, coagulation,; ; 
staunching, or the like,, can be performed by applying heat 
generated by the heating element of . the treiatment section to . 
the affected area. ^ . *' 



In a heating treatment device of this kind, technology . 
has been proposed wherein, by providing a treatment section 
having a plurality. of heater segments divided as heating 
* elements, the treatment section of the heating treatment ... 
device treats the affected area reliably by applying , heat 
generated from the plurality of heater seg^^ set 
to the same temperature/ to the affected area, (for example, - . 
see Japanese Patent Laid-open No., 53-9031 ) . . / / 

* ' - . - * ' " SUMMARY OF THE INVENTION . > ^ " . . ' V - ' - ^ ' . 

! In summary^ the heating treatmen device according to the . ^ 

" present invention comprises : a heater for .generating heat . for r - 
' treating living-body tissue;;, a driving circuit for driving the 
. heater; an initial characteristics judging device for judging 
\ the;.initial characteristics of the heater; andya caiibiration 
^; : d driving circuit bn the basis of the/-^:^^.^:- : . 

.. ^ . judgement results pf the initia^^ 
\ device,- '.. .V: * V. ' -..-' r. • ^- ' -^:-."* ■^ • ' . 

The above arid other objects , features and advantages of ....^'^^^^^ : 

the invention will become more clearly understood from the \ 
; following "description, iref erring to the accompanying drawings. . 

/ : V. ' ^- - BRIEF DESCRIPTION OF THE DRAWINGS . " ^ 

• : Fig., l" is a perspective view of a heating treatment /' 
device showing a .first . embodiment of the present invention; 
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Fig. 2a is a perspective view of the main unit of the 
■ heating treatment device in Fig. 1 as viewed diagonally from 

front and upper right position; 

, Fig. 2B .is a rear view of the main unit of the device in \ 
Fig.;. 2A; ' • . \' _ , ■ ^ -r] - ' ' ■ \ . ; 

Fig. 3 is a perspective view showing a coagulation and 
■ incision, forceps of the heating treatinent device according to : 

; Fig^;l;;. ." * ^; '■/']/[ - ■ v 

Fig. 4A is a . schematic diagram showing an overview' of the ... 

heating treatment device in Fig 3 ; V ^ V V ^ • 
f^^^ ; : - ; / . Fig. 4B iS; a ischematic^^ of the heating treatment > 

" • section .in F*ig. .4A as. viewed from the upper ^^p^ • ' 

Fig. 5A is a sectional view of the. heating treatment - 
I - ' section ;in Fig. . 3 as -viewed .f r^^ x 

Fig. 5fl is a longitudinal sectional; view of the . ' 
" coagulation and incision forceps rin Fig. 3; • ' 

• Fig. -6 is a W 
\^ /■ ielectrical circuit of a heating t^ 

' ''".Fig. 1; " v - ' • • •. . ' - ; '* ' ' . , 

Fig . 7 ,4s a graph showing the? relationship. between I ■ - ^ 
temperature and resistance value for the heating elements of . 
. :> ; the heatiiig. treatment device in Fig. . 3; ■ 
Fig. 8 shows a table indicating types of \forceps. which , 
. aire fitted to the main unit of the device in Fig. 2; / ;; 



Fig. 9 sjiows a table indicating the initial 
characteristics of a hisating element . of the heating treatment . 
section in Fig. 3; . 

Fig; 10 shows a table indicating the relationship .between 
set temperatures and resistance values^, for controlling heating 
.'element;-. • ?\ • *• ' - -\ * 

: Fig. 11 is: a flpwchart showing a control operation for v 

the device main unit . of . the heating' treatment device- in Fig. . :\ 

. : . . Fig. 12 is - a flowchart illustrating- the .calibration . . . •■, ■ 
' ^'^ processing in^ Fig. ' II'; ■ ^ ^- ■ • \ 

Fig.. 13. is a flowchart illustrating heat generation level ' 
. V • • - setting in Fig. 11; . . • ^ . - ; ; . ^ , - . r 

: ,. Fig. 14' is' a diagram showing an overview of ,the . ' ■ 

- composition of. a heating treatmeht section of a heating 
■ ■ [' \. /treatment device illustrating a^ ,s embodiment of the \ ; • 

: /present invention;",;-' . . / ■'\:/.-^" \:. '-/'^ V • ' 

* ; Fig. 15 is a diagram showing a table indicating group 

classifications according to initial characteristics of the 
; heating patterns "of the heating treatment section in . Fig. 14; ' V 
. : F diagram showing a table indicating heating 

pattern/identification group numbers according to the initial 
/characteristics of. the' heating patterns of the heating 
treatment /section in "Fig. 14; \ 

Fig. 17 is a diagram showing an. overview of the . / •}-; 
composition of a. heating treatment section of a heating 



treatment device illustrating a third embodiment of the . 

present invention; v ' , ; ^ ' \ 

Fig., 18 is a block diagram showing the composition of the 
electrical circuitry of the heating treatment device 
illustrating a third embodiment according tp the present 
•-■ ' invention; ' ■ . ^'[■' -v 'V* - ' * "v : " \ ' ' 

, . Fig. 19 is a perspective view, of a heating treatment - . ■ 

device illustrating a fourth embodiment according to the / 
I ' J- \- . 'present -invention;" . "-"^ - yi^'' . ''V--'. - '-J • 

■ V V . Fig. 20 is a blpck diagram showing the composition of ; the 

. . V electrical circuitry 6 heating treatment device in Fig. . : : 

r. *-*■ '/^ ./■•'■;;^:;,:.;i9 ;/>">!: -■ \^ V' /"r - •■^-^-h- - .^ ^v:"' r.y - w^^^^^ :v-y>; 

.^^^ ' , Fig. 21 is. a diagram showing a table indicating t^ 

. ' relationship between set tem!peratures and resistance values . ; - • - 

for controlling heating element in Fig-. 20; " , . ^ ' / . . > 

''\ . Fig. .22 is a flowchart showing the operational procedure / 

: . of the device main unit of the heating treatment device . in. Fig . \ ' . 

:;Vr;.\ V*. • 19:;.-- ■ •'' ■]; '([ >7%/';} ' : ■ ' ' ■ ' ' 

' ; Fig. 23 is a f lowchart illustrating, the calibration 'yyL^-^.-:L^-' '''i-^. ■ ' ^'^ 

\ processihg in Fig. 22; and ; : v . ^ . V 

. ; ; Fig. 24 is a flowchart. ^^^i^^ heating level 

; , , ■ ; " setting in :Fig. 22 . ' ; ' • . v. v . " ; • •■ \ . / ■ ^ - • ■ . ; • " 

DETAILED. DESCRIPTION OF THE PREFERRED EMBODIMENTS. 
; Below, embodiments of the present invention are described 

. /' . ; with reference to the drawings. • 



(First embodiment ) . . V \ * - ^ . - 

Fig. 1 to Fig- 13 relate to a first embodiment of a 
: heating trefatmeht' device and a ..heating operation control \ 
method for the same, wherein Fig. 1 is a perspective view of a 
heating treatment device/ showing a first embodiment of the V 

' preisent invention; Figv 2 shows an appearance of the main 

\ device body of • the heating treatment device in Fig. 1, of. 

.which; Fig.- 2A is a perspective view of the main unit: of the- 
heating treatment device in Fig . las , viewed diagpnally from . 

. front and upper right position and Fig. ,2B. is a rear view of ^ 
the. main unit of the .device in Fig.v 2A> Fig. 3- is a ^.r : 
perspective, view showing a. cbaguiation' aiid incision vfbrceps of 
the heating treatment device according to Fig. ; i; Fig, 4 shows 
.diagrams illustrating thet hieating .treatment section of the. 
coagulation arid incision forceps in Fig. 3; . ih which Fig. 4A 
is a schematic diagram ..showing an overvi the heating v .. 

treatment: devipe in. Fig.\3,- and Fig. 4B is, a schematic diagram 

• of the heating treatment sect iori in Fig: 4A; as viewed, from the 
upper position; Fig. 5 shows diagrams illustrating the : 

^compositioh qf the trieatment section of the coagulation and ■ 
inbisxon. forceps ;ih. Fig. 3 / in. which Fig. 5A is a top 
sectional view of the heating treatment section of the , 
;. coagulation and -incision- forceps in Fig . 3. viewed . in a . 

•vertical /direction: from the top thereof > and Fig. 5B is , a side 

-sectional view of the treatment section of the coagulation and 
incision forceps in Fig. 3 .viewed in a horizontal direction- 



from the side thereof; Fig. 6 is a ;block diagram showing the 
composition of an electrical circuit of a heating, treatment 
device' according to Fig, 1; Fig. 7 is a graph showing the ; ; 
relationship between temperature and resistance value for the., 
heating element of the heating treatment device in Fig. 3; Fig. 
8 shows a table indicating types. :of forceps which are fitted 
to -the main unit of. the device in Fig. 2 (where a plurality of . 
types of treatment tbola can be : fitted to the main unit of.th^ 
device) ; .Fig. 9 shows a taible -indicating the "initial - * - 

^characteristics of a,:heating . element of the heating treatment ' 

; section -in Fig. 3; Fig;; 10 shows a table, indicjqitin^^^ 
relationship between se^^^^ and resistance* values 

for controlling /heating- element control;. Fig.. 11 is .a 
flowchart showing a ^control operation for the ■device main unit; 
of the heating treatmient device in Fig. ^^ .P^^^^ 12 is a - 

flowchart illustrating, calibration processiri in Fig. 11, and - 
Figf . . 13 is; a f lowchart illustrating . heat ^ gferieration level . :v 

- setting in Fig. ii. \ ; /v . / ^-.C^ "t " • ^ ' . ' 

As shown irl Fig .1 , the principal part of the heating 
treatment device 1 cbm^^^ a coagulation and, incision /: ^ 

forceps 2,, . which is. a t tool constituting a built-in : . 

. heating element;21:(see Fig.; 4AV Fig. 4B>/ which.wiil be 
described/ later ^ and. a device main unit .3 ih.which the . 
coagulation and incision forceps 2 is detachably. provided, , the - 
device main unit 3 being a dirive unit for driving and. . 



controlling the heating element of the coagulation and 
incision forceps 2 by supplying electrical, power to the same. . 

" . A foot switch 6 is connected to the device main unit 3. , 
The foot switch 6 comprises two switches, namely, a maximum 
temperature level output switch 6a. and a :set temperature level . 
output, switch 6b ; " ; . . , : */ • 

The coagulation and. incision forceps 2 comprises a 
connection, cable 4y and is cpnhected freely ;detachably tb the ,: 
device main unit 3 by: means, of a main unit connector 5 
provided on the other eiid of . the connection cable 4 . The ^ 
coagulation and incision fofceps 2 has a treatment section 9 
which serves to : grasp vand treat living-^^ the :. 

principal, part of this. treatment section 9 comprises a heating; 
treatment section. 7 having ; a plurality of heating elements . and 

.an .elastic receiving section 8 . which can be placed in contact 
with, and separated from, this heating treatment section 7 i.; - • 
: : ' When; living-body tissue ; is . gra^^ between ^^the heating ; 
treatment, section J ^and the elastic receiving , Section 8 of - the 
treatment section ;9 . and the heating treatment sect ion 7 -is 

^caused to generate heat by means of current being passed from 
the device main unit 1, the living-body tissue /being grasped, 
can be coagulated; arid cut . Moreover , since the number ot:^ 

.heating elements 21 in the heating treatment section 7 differs 
according, to the type of forceps, in response to the objective 

*bf the treatment, an identifier 10 , which, is an identification.. 



device for indicating the type of forceps, is built into the 
main unit connector . 5 as shown in Fig. 6.. v. 

The identifier 10 comprises a forceps identifier ioa for. 
indicating the type of forceps and a heating element 
identifier 10b for holding information relating to individual 
heating elements as shown in Fig. 6. The identifier 10 is/ . 
. for example, .an electrical resistance element, or^. a non- 
: memory in which identification infoi^ation has been 

• ■ • / stpred previously :\ ■' ■ . ' ' ' ;7 / • v'-'--. . ■ ' ■■^^"''.• •'•v^"^. 

' : . Moreover, as shown in Fig- 2A . and Fig. 2B, the device 
: main unit 3 "comprises; ^a front face panel 3a and. a rear face 
; -■" panel::3b. ( .^ .* *■ V'-^. •■ . * 

• • 'As shown in Fig. 2A, the front face pan^ is provided . ; ; 

- with a connector receiving section 11 - composed such that the / r 
main unit, connector 5 of the; connection, cable 4 of the/, 
coagulation a^nd incision forcepis 2 can be . freely attached . : : . 
. ' ^ thereto ,anjd xietaiched;/therefrbm * : . " - .. ." ' . ' ■ ' *' . 

;/ The front face panel 3a. has' a power switch. 12 . for . ' \ . 

' . switching the power supply on and off , and a temperature level ' - 

• UP . switch 13a and . temperature level DOm 
, : setting the heating tekpeirature le^ 
; ' ."section .7 of the coagulation and incision forceps 2 . to level 1 
. .;/to; 5. v.-;.''; i V:. • :".V . ; 1 '.'^ .. /- ' . 

" . . . Furthermore, the front face panel '.3a* also has a 

-temperature lev^l display LED 15 for indicating the . 
temperature level set by the -temperature level UP switch 13a /; ; / . 



and the temperature level DOWN switch 13b, an output display v 
LED 16 for. indicating that the heating elements of the 
coagulatioh iand incision forceps 2 are being electrically 
conducted on/ a forceps abnormality indicator LED 17a which 
:flashes on and of £ in the event pf .an abnormality in the 
coagulation and incision forceps 2 , a ppwer supply abnormality 
indicator LED .17b which flashes on and off in the event of an 
abnormality* in , the internal circuitry- of the device main unit 
3/ .and a buzzer: 17c which generates a warning sound. 

On the other hand; the rear face panel 3b comprises a 
; foot switch connector receiving section^ 18. and- a power supply 
/:inlet 19, as illustrated in Fig. 2B. ./The device main unit ^3^^ 

according to! the. present embodiment can be connected to .a . / ' 
" coagulation and incision forc a rnaximuiti of f our, • 

built-^ihrheatirig: elements, for example.. : '\ 

.. / As shpwn in Fig. 3 ,". as principal parts , the. coagulation V\ 
.and, . incisio^ forceps 2 . comprises a :;treatinentj section ;9 having 
a heating . treatment: section 7- and an elastic receiving, section 
8, /as. described abov0, and a handle section 20 for performing 
opening and ^fciosihg operations in, order to, grasp iiving-body . 
tissue by means of -the. treatment section 9 ./ Moreover , : one; end 
of the connection /cable 4 is .connected to a coaxial lead wire 
23 of the handle section 20, as described hereinafter. 

V; ; As shown \in Fig. .4A and Fig. :4B, in the heating treatment, 
section 7 of thie coagulation and incision forceps 2 ,r a 
plurality of heating elements 21, cohsftituting heaters, for , . 



example/ three similar heating elements ' 21a/ 21b, 21c , are 
arranged on a heat transfer plate 22. in a thermally coupled 
fashion-. • *' . * . •/ ^ ; . 

characteristic feature of the heating treatment device 
1 according to the. pries ent embodiment lies in the fact that it 
is composed in such a manner that temperature irregularities 
in the heating/ treatment section 7 are reduced by performing 
output-control in response to the initial characteristics of 
the heating elements 21a, 2 iby 21c; . \ . ^ , 

.Next /: the structure of the treatment section 9 comprising 
a heating treatment section . 1 arid, an elastic, receiving section 
8 wiil now be described with reference to Fig. 5A and Fig... 5B. 

As shown in Fig.. 5A and Fig- 5B, the heating .treatment 
section 7. comprises heating elements 21 (21a to- 21c) built 
into a heating /treatment section maih 7a; \ 

/Here,, a "heating element"! is ia thin film resistor .formed 
on a ceramic sheet, for exa^^^ end of a coaxial/ lead . o ; 

wire (hereinafter, called lead, wire) 23 (23a, 23b, 23c). fpr 
supplying current is connected respectively to each heating 
element 21 (21a to 21c) , the other ends of the lead wires 23 
being connected, to one. end of the connection cable ; 4 . 

•As described previously, the heating elements . 21 (2 la to 
.21c) are coupled thermally to the h transfer plaite 22, in ; 
such a manner that ttie heat generated by the heating elements 
21 (21a to 21c:.) /is transmitted to the heat, transfer plate 22. 



, On. the other hand, the elastic receiving section 8 is 
constituted by providing, on an elastic receiving section main 
unit 8a; a- flexible receiving member 24 having a saw section 
24a which is able to grasp living-body tissue in conjunction 
with the heat transfer plate 22 of, the heating treatment 
section 7. By closing the elastic receiving section 8 with ■ 
respect to the heating treatment section 7 by means of a 
closing operation of. the handle section 20/ living-body tissue 
is grasped . flexibly by means of the heat traiiisfer,. plate 22 of 
the heating treatmen^t section 7 and the saw section 24a of the 
elastic receiving: section 8. /The living-body tissue held 
between the heat tiransfer. plate 22 and the. flexible member. 24 ,; 
is. coagulated Land ciat by the heat of .the; heat transfer plate . , 

y22-^'- 'r'Z'■^'':.:^.-■^:^\/^^ ". ; V- "V* • ' 

. Next,: the composition of , the electrical circuitry of the 
heating treatment device according to the present embodiment 
will.be described with reference to .Fig. 6. 

, shown in Fig. 6,. upon the main unit connector 5 of the 

connection cable 4 of ; the . coagulation and incision forceps 2. 
being connected to the device main/ unit 3 , . informaition ' 
■ indicating'^ the type of .forceps as output i3y :the forceps, 
identifiers 10a of , the identifier 10 inside the main- unit 
cohiiector .5/ and information for the .respective heating 
elements output by the heating element identifier 10b of the - 
identifier Id, is received- by a forceps, identifying section^ 31 
in t:he device main unit 3. 



If the forceps identifier 10a and the heating element - 
identifier 10b are electrical, resistance' elements/ the forceps 
.identifying section 31 can recognize and identify the type of 
forceps and . the information for the individual heating - 
elements by measuring the resistance values. 

The type of forceps refers to the number and arrangement 
. of heating elements t 2.1 built into the forceps/^ 
information for the; individual heating elements refers to. the 
•resistance values; of the heating elements in a particular . 
.environment (for example, 25 oC)> in other words,; the initial 
Vres istance- values as an initial characteristics . Consequent ly , 
ithe fbrceps -ident comprises an initial 

. characteristics judging . device for . performing, the step of 

judging .the.^ initial characteristics of the heatinig - elements 21 /; 
: in the present invention, and^ a judging device for judging, the: 

type of. forceps .connected to the main unit connector ;5 .^vr^V-' \ 
; . ^The information -recei^ by the fprceps identifying '^-^-..^ 
section 31' is .output to a temperature control and correction . : : 
section; 32. This temperature control and correction section . " 
^ 32. reads, in :the necessary control resistance value . information 
• .from a -memory 40 . foOTihg a memory device, . for- the. re^ipectiye v .~ 
/set temperatures ( level 1 to level 5 ) pf the respective.^ ^ . ^ 
heating elements, (2ia> . 21b, .21c ) ;. on the basis . of the output ^ , 
■ ihforaiat ion. The memory 40^^ s data as illustrated / 

in Fig. 10 and described .hereinafter, which is previously' 
constituted by means of control resistance value information, v 



Therefore, the temperature control and correction section 32 
constitutes a table reading device in the present invention. 

A heating setting section 33 is . electrically connected 
respectively : to the temperature control and correction section 
32, an operating. section 37 which is an operating device, a 
footV switch input section 38> and an output power control 
section 36., and sets, the resistance value f or qontrolling the 
SBt temperature; level being set out of the resistance values 
for controlling, obtained by. the temperature control .and J / ■ 
correction section 32 /. Therefore, the heating setting, section 
33 constitutes • ^. modifying device in thie . present invention 'for 
performing a step of correcting the control of the ambuht of .. 
supplied powqr as performed by the output power control ■ . 
'section 36, on the basis of the "judgement results of the ' 
initial characteristics : judgement step" described. prjBvidusly , 
or ,it constitutes a resistance value data selecting device in 
the present invent ion. , - . . ; . 

An ' applied .power .detecting section 34 which . is connected 
electrically to the respective heating elements; 21; (21a to ' 
2 Ic ) detects \the. ^ppwer of the heating elements. 21 ,f rom the 
voltage value , and current value applied to the heating . ; 
elements 21, and, it outputs. information toVa resistance, value • 
detecting is ect ion 35. " * ; 

The resistance value detecting section. 35 calculates the ^ 
resistance value of the heating, element 21 from the voltage 
value , and the current value aplplied to the heating element 21, 



as measured by the applied power detecting section 34, and it 
outputs the calculatipn result to an output power control - 
section 36- Thereby, the resistance value detecting section 
35 constitutes a riesistance value detecting circuit in the . 
present invention, . or a resistance value detecting device in \ 
the present invention. . ; 

' The output power control section. 36 comprises. a supplied 
power generating section 3 6a which is a powej: supply device 
for generating power to be supplied to 'the heating elements'. 21 
and a power .cpntrol section 36b which is- a . control section for 
controlling the amount of power generated by the supplied 
power generating section 36aV The output power control - 
section 36 controls the power .supply to the respective heating 
elements 21 (2ia to 21c) in such a ^manner^^ t resistance- 
values, of the. heating elements 21 as calculated by the V 
-resistance value-detecting section 35 are maintained at the 
resistance values f or' coritrolling set by the heating setting 
section 33.. ^ / Consequently , the output .pov?er control section 36 
constitutes a\ drive circuit for driving the heating elements > 
21 in the present invention. \ ' - V ■ \: ' -^ . '\. ' 

Furthermore , the device main unit 3 can be connected to a 
coagulation and incision forceps 2 having a maximum. of four, 
heating elements 21/ for example, and in this case, tlie ; ^^^^^ ^; 
applied power detecting section 34, the resistance value 
detecting section 35 arid the output"^ power control section. 36 ; 



function in four channels corresponding respectively.to each 
of - these heating elements 21. . y . * : ■ \ \ 

, Moreover, the heating setting section 33 supplies the ' 
output setting information. described above to the output, power : 
control section 36, in accordance with the temperature setting 
that is input by: operation pf the operating section 37, and" in 
acGordancjS. with the maxijaum temperature level output or the . 
set temperature level output -that is input by operation of the 
foot switch 6 (see Fig. 1); via the foot switch input section 

■ /■ " Here, the operating section 37, comprised various t^^ype of : ; 
switches,/ such as a temperature, level UP switch 13a :(see Fig. v 

-,: 2A) , and the like, , prdvided on the front face panel 3a ! ; = \ > 

; described above, and fuirthennore, the. various display LEDs' :. 
prdvided on the - front face penal 3a . constitute a display, . , / 
section 39, for example. Moreovei:, if an abnormality, is " ; ? : 
cieteicted in' the .forceps, the/output power control section : 36 V 
causes the- forceps abnormality indicator.. LED 17a to flash oh 

. and :of f , and causes the. buzzer 17c to eniit ^a sound. r . ; . 
r The action of the heating treatment ;de 
this, manner will now be described with reference to: Fig. 4 to 

Figy vlO'..^ _ i - - ■• '^^-'-''l^^: "*•/•:'• ■.• J : :r':/- '' . y;-. -'^ ^' 

: Fig. -7 illustrates the characteristics of a heating ... ; 
element 21, wherein the temperature and^ the . resistance valtie ; 
have a proportional relationship, as shown in Fig. 7. Here, f 
^ as; the diagram shows , taking the initial . resistance value of " . 



the heating element 21 as .250c ^ for example, since there is 
fluctuation in the initial resistance values of -the heating 
elements, as indicated by the symbols 1, 2, \3 in the diagram, 
even if the device main unit 3 implements control with respect 
to each of the heating elements 21 (21a to 21c) ih such a 
manner that they have the same temperature setting value, a. 
problem arises in that error occurs in the heating temperature 
due to. each respective heating- element . 

Therefore, in the present embodiment, as shown ^ in Fig.. 9, 
the.heating elements 21 are divided into- three groups, 
indicated .by ^ identification . group niimbers 1 . to 3 , for ^ example , 
in accordance with the range of their initial rissistahce - - 
values, and the device main unit 3 recognizes which: / .'/ 
;infprmation,. of the aforementioned identification groups .1 to 
-:3;, is held by the coagulation and. incision • forceps 2 connected, 
■thereto, and the device main unit 3 . performs suitable output 
control on the basis pf this information.. . - ■> .\ 

V - The heating elements '21 (2ia to 21c) used on a single : 
coagulation; and. incision, "forceps 2 are taken to be of the same 
identification group. - * . 

Fig. 10 is :a ta,ble showing, the. relationship between the 
set temperature and. the heating element control resistance- 
value, as stored in the memory 40, and it shows the resistance 
values for controlling the.heating elements in accordance /with 
the differences in .the initial characteristics of the. heating 
elements. In this case/ the set temperature level is set in 



steps from level 1 to level 5^ as illustrated in Fig.' 10, for 
example. . *• - • ^ - ■ v.^- - ■ 

in other words, in Fig. 10/ it is indicated that in order 
to perform heating to the set level 3, for example, it is . 
jiecessary to perform .control. in; such a manner that the heating 
element of group number 1 is maintained at "36 Q" , the heating 
element of group number 2 is maintained at ?'\35 Q", and the 
heating element of group number 3; is maintain at. "34, Q". 

In the following description, it is supposed that the 
forceps identification group classification number for the 
. coagulation and inc is ion . forceps* . 2 - ( s ee F ig . 8 ) , and the 
identification group number of the group classification (see 
Fig. 9 ) according to the initial. characteristics of the . ' 
heating element ,are .respectively .'fC'' , which ' indicates a \ 
forcepis f6r surgery arid the nuinber of .element "3'- , and "2" 
which indicates: a initial resistance value range for the . , \ 
heating elements of \25 ±0 . 5 Q . - . ■ ' ^ • . '. V ! . ^ . • ' . 

'Now, .the heating treiatmerit device having the composition 
described above is driven. The following description^ ^^i , 
centred on the operation: of the device main unit 3 pf the - V 
heating treatinent device 1 . As shpwn by the flowchart- in Fig. 
IL, firstly, in the processing in; step Sl, the- device .main . . 
unit 3 is started up by switching on the pbwer switch^^ (see- 
Fig. 2A), whereupon the procedure advances to st,ep* S2. . 

At. the subsequent processing in step S2, it is .judged, 
whether or not a coagulation and incision forceps .2. has been 



connected to the device main unit 3- If it is judged that 
there is no coagulation and incision forceps 2. connected/ then 
this judgement step is repeated until one is connected. On, 
the other hand, if .it is judged that a. coagulation and . 
incision forceps. 2 . has been connected^ then the procedure : 
advances to step S3 . , 

In step S3 /. the device main unit 3 carries out 
calibration processing.' ;^M6re specif ically, if a coagulation 
and incisiori forceps 2: has been connected or is being ; .... 
connected to the .device main unit 3, in step 371, as . . v 
illustrated in Fig. 12,- the forceps identifying section - 31 
reads out that the forceips. identifier 10a is set to "30 KQ" 
and the heating element identifier 1 Ob is set to "20 KQ" , for 
example , .as ..described previously / and the procedure -advances . 
to step- S72 - r ' . ■■■■'..v. -; -/v ^ 

In step 572, the forceps identifying .section 31 ; 
identified that the forceps .identification group. nu (see 
Fig. 8) is "C" f and that" the heating element initial 
characteristics, identification group number . (see Fig. 9) is 
"2/' . . In this case, due to the faqt that the/ forceps 
identification group number is "C" the output power control ; * 
section 36 is set in such a manner that output cpntrol is .; 
perf ormed . f or a state where three heating elements, are \ 
connected. Moreover, by means of the operational control of 
the output power control : section 36, a display is implemented 
for indicating that a forceps for surgery having three > . 



elements is connected.. Thereupon, the procedure advances to 
step S73., : . . ; '.' \ 

In step S73, the forceps identifying section 31 outputs 
an identification result to the effect that the initial 
charactefristics identification group number of the heating 
elements. (see Fig. 9 ) is . "2" , to the temperature control and 
correction section 32 whereupon .the procedure advances to 
step S74.\-' ^: * ■ ■ ' V' ■ / • 

in step S74, in accordance with the identification 
information thus, output indicating that the; initial , " ' 
characteristic^ identification group number of the heating 
elements' (see Fig. .9) is "2", the temperature control and vi 
correction section 32 of the ..device :ma in unit 3 select? and : 
reads out the setting.: information for a value of " 2 " from the 
set temperature - resistance values for controlling heating 
"element (see Fig. 10) stored ih; the memory 40 . The resistance 
values for controlling heating element , which are read ou . 
from the memory .40 in order to control; the temperature of the 
coagulation and .incision forceps 2 at the respective set • 
.levels , are^ output from the temperature control and . correction 
section 32 to the heating setting section 33 . . 'Thereupon, the 
.pirocedure advances to step S75.. * - . 

In step S75, the heating setting section 33 recognizes 
informatipn indicating that the resistance. values for 
controlling heating element for the respective setting levels 
are "level 1 =31 Q, level 2 = 33.Q, level 3 = 35 level 4 = 



37 level 5 - 39 Q" . When the calibration processing of 
this, kind has been completed, the procedure advances to step 
' S4'.* ■ • - ' ■ / *\ . ^ ' ^ : : 

Returning to Fig. 11 / in step S4 / the device main unit 3 \ 
executes heating level setting processing. More ispecif ically , 
the heating level for the heating elements 21 in the device 
main unit :3 is set- to a desired level from level; 1. to level 5, 
as illustrated in Fig. / 10 by means of depressing the 
temperature level UP switch 13a arid/or the temperature level 
DOWN switch 13b (see Fig. 2A in both cases) located on the 
operating section 37 of . the device main iinit 3 . In this case, 
according to the present embodiment, for example, it is set to 
heating level 4 . \ : : 
V Upon the heating level . setting operation in. the operating 
section 37 being ended, in 'step, S81 , . as illustrated in .Fig.: 13 
the heating setting section 33. of the device main unit 3 ' 
recognizes a vpltage signal indicating "that the heating } :^ 
eiemerits 21 are to be controlled to. the resistance value 
"level 4 = 37 Q'', put of the resistance values for controlling 
heating element "level 1 = 31Q, level 2 .= 33 Q,, level. 3 = 35 
-Q, level 4 =37 level 5 =3? Q", whereupon the procedure 
advances to step S82. , :^ 

. In step S82 , the heating settinig section 33 of the device 
main .unit 3 outputs to , the output power control section .36 a ^ . 
voltage, signal indicating that, the heating elements 21 aire to 



be controlled to a resistance value of "level 4 .= 37 Q" , out 
. of ithe resistance values for controlling heating, element > 

"level M = 31 Q, level 2 = 33 level 3 = 35 level 4 = 37 
.'Q/. level 5 = 39^Q" . Thereupon, the procedure . advances to step ^ 
.'"s5;:. *- \ \[ • 

Returning, to Fig. 11, ih .step S5, the device main unit 3 ; . 
. - 'V .carries out heating control processing by means ; of ;the foot 

switch (F. SW) 6 being, turned on. : . : / 

: More specifically, if the set .temperature level output 

switch 6b. of the foot switch 6 (see. Fig.' 1 in both cases) is 
depressed in a state where the heating level, has been^ 
the processing in step; S4 described above, then the foot ^ ^^^^^ ; : \ - 
y,/-' switch input section 38 outputs .an on signal to the output ; . 

: power control section 3.6 thereupon,, the output 
v' : section 36 per foinhs control in such a manner that: power is ' ■ • 
. supplied to the heat i^^^ element 21 so as to maintain the ■ 

-/ . heating^ elementsy2i . at "37 Q" . ; ..vr/ / ^ » . . . . ' " i - 

Moreover, if. the maximum temperature level output switch ' '\ 

* '.6a of the foot switch 6 (see Fig. 1; in both cases )7;i . . ^ . 

; depressed, , a signal indicating heating to level 5, which is * 
. the maximum level, is output to the heating setting section 33, • 

and the heating setting section 33 ito which this signal is 
\ sent in turn outputs a voltage signal to the output power - 
control" section 36 indicating that the heating element 21 (is ' ; \ 
V to be controlled to a resistance value pf "level 5 = 39 Q" , 



rather than the setting level lip to that time. Moreover, at 
the same time, the foot switch input section 38 receives a 
signal from the maximum temperature level output switch 6a and 
supplies an on signal to the output power control section. 36, 
and the output power control section 36 performs control in 
such a, manner that power is supplied to the heating elements 
21 in such a manner that the heating elements 21 maintain "39 
Q", in other words, the maximum heating temperature level • ' • 
.'Consequently, according to the heating treatment device , 

/illustrated by the first ..embodiment of the present invention 
and the heating operating control method for the same; the 
device main unit- 3 is. able /to reduce " error vin cpntroiling .the 
temperature of the heating, elements 21, by performing 
temperature control whilst* correcting f of the effect of^ ^ ' 

.disparity in the initial resistance value of the heating v 
elements . Moreover, the . heating elements are classified into 
a number of groups according '.to the range of variation of the 
initial resistance values thereof, :and by selecting. heating 
elements of the same group from these classified grpups, and 
using them in the same. coagulation and incision forceps, then 
it. is possible to reduce the identif iiers . 

\'" ^ (Second embodiment) ' ' ^ 

Fig . 14 to Fig. 16 relate* to a second embodiment of a ' 
heating treatment device and a heating operating control / 
method for the same according to the present invention/^ 
wherein Fig, 14 is a diagram/showing an overview of the 



composition of a heating treatment device illustrating a 
second embodiment of the present . invention; Fig.. 15. is a . 
diagram showing a table indicating group classifications 
according to initial characteristics of the heating patterns 
of the heating treatment section in Fig. 14;. and Fig. 16 is a 
diagram showing, a. table- indicating heating pattern 
identification group. numbers according to the initial . 
characteristics of the heating patterns . of the heating . 
treatment sebtion in.. Fig. 14 . The heating treatment device 
according to the present embodiment is a modification of \ the 

.first' embodiment, described above/ and constituent members * 
which are the same as thos^ in the. device . qf , the first 

, embodiment described above are labelled with the same 
reference numerals and description thereof is omitted here, . 
only the differing portions being described. . . 

The heating treatment device izOO illustrating a second , 
embodiment of the present invention comprises, as ..the 
principal parts, thereof , a coagulation and incision forceps 50 
and a device main unit 3 (see Fig. 1 ) / as indicated in the - 
first embodiment described above. . As shown in Fig. 14, the / 
cbagulat ion. khd incision forceps 50 has a treatment sedtion 9 

T for. grasping and. treatment living-body tissue (see. Fig. 1) , 
and the . treatment section 9 comprises, as the- principal parts 
thereof, a heating treatment section 41 in which. a plurality , 

"Of heating patterns 42 (42a to. 42c) which are heaters are; * 
formed, and an elastic receiving section 8 which can be placed ' 



in contact with, and separated from, the heating . treatment 
section 41 (see Fig- 1).- . , . 

, One end of a lead wire; 43 (43a/ 43b, 43c) for supplying 
current, is connected respectively to the aforementioned ; 
heating patterns 42a to 4 2e, and the other ends of the lead . 
wires 43 are connected to one end of a- connection cable 4 (see 
. Fig.- 1).. As described above, a; main, unit connector 5 (see Fig.J 
.1 ) is provided on the other. end of . the connection .cable 4 . 

' The respective heating patterns 42a tOy 426 - formed pii the . . 
cheating treatment section 41 each have. different initial. 
^ characteristics • - Therefore,.; heating^ p^ sdb-l, 
5013^2 50b-^3 ( hot illustrated) ..for the purpbse^^ of ; tarrying out 
, ;!.calibratiori processing,; are' provided in the main .unit ; ; " . : 
: ; connector 5 , in cpf respondence to each pf, the respective 

heating pattiernis .42 a' tb' 42c : :The: heating pattern, identifiers \ 
■ 50b-l 50b-2 , 50b-3 may also be provid in the heating -Z : 
treatmentl.siectiori .41,. ' :\ \. :':■■./■: ''- - ' ' '^ -^ ' V: 'v/-.V*''* 
; Furthermore/ in the heating. treatment d^ 200 ; ■ \ *V: - . 

. -according to the present embodiment, a group classification 'V 
.accprdihg . to the initial characteristics of the heating v 
: patterns,; .as ;lli^^^ 15 , -is 'employed,:, and 

. ; identification group numbers for the heating patterns 42 \are - 
• indicated in accordance with the initial characteristics/of ' - 
; the heating patterns, as shown in Fig- 16. .... Furthermore, the - 
/ resistance values for controlling the heating patterns/ ,; 
.according to -chainge in the initial characteristics of the • 



heating patterns 42a to, 42c are taken as the same, set 
temperature - resistance values for controlling heating 
element as those described in relation to the first embodiment 
and illustrated in Fig. 10.;. 

; , By means of the. aforementioned composition, in a heating 
treatment device 200 according to the present embodiment / it 
is possible to reduce temperature irregularity in the heating 
treatment, section 41/ by . performing output control in 
. accordance with the initial* characteristics of . the respective 
heating patterns 42ai to . 42c . ; The rest, of the composition is 
approximately similar to that the first embodiment . 
-described "kbove 1 \ ^ • • ' ' 

:. . u Next/ the action of the heating, treatment device 200 
illustrating a second embodiment as * composed, above ^shall be . - 
desfcribed With reference to Fig . 11 to * Fig . .16 . / The flowchart 
shown in Fig. '11 to Fig.. 13 indicates the basic control / 
operation procedure.'perfbrmed in the device main unit 3 of the 
heating treatment device 200/ according to the present 
invention/ and it is -also, employed in the present embodiment. 

^No.w,. it i^^ heating treatment device 200 

composed as described above is driybh. /^ihe following 
description . is* centred on the operation of the device main 
unit 3 of the .heating 'treatment device 1. As shown by the : : 
flowchart "in Fig •11/ firstly, in the processing in : step SI, 
the device main unit 3 (see Fig. 1) is started up by, means of 



the power switch 12 (see.Fig. 2A) being turned on, and the 
procedure advances to step S2« 

In the subsequent processing in step S2> it is judged 
whether or not a coagulation and incision forceps 50 is. 
connected to the device main unit * 3 i . If it is judged that no 
coagulation and incision forceps 50 has been connected, then . 
this judgement processing is repeated until one is connected, 
if it is judged that- a coagulatibh and. incision forceps 50 is 
connected, then the procedure advances to step S3 . 

In step S3, the device main unit 3 executes calibration 
processing, v More speqif ically , if a coagulation and' Incision 
forceps 50 has been connected oi: is being .connected to the 
device main unit 3, in step 571, as illustrated in Fig. 12, 
the. forceps identifying section 31 (see Fig. 6); reads out,, for 
example, that the. heating pattern identifier 51b-l is set to : 
"20 KQ"> the heating pattern identifier 51b-2 is set to "10 
KQ" and the; heating .pattern identif ier 5 lb.-3 is set to "30 KQ 
whereupon -the procedure advances to step S72. : 

In step S72, the forceps identifying section 31 
identifies .that, the initial characteristics identification 
group numbers for the heating patterns (see Fig. 16), are 
/respectively "2", "1",."3", with respect to the heating . 
pattern /identifiers 50b-l , 50b-2 , 50b-3 . ; Thereupon, the 
procedure advances to step S73. 

In step S73, the forceps identifying section 31 outputs 
the identification results for the initial. characteristics , 



identification group numbers (see, Fig... 16) of the heating 
patterns , to . the temperature control and* correction section 32/ 
whereupon the procedure 'advances to step S74. .; ' 

In step S74, in accordance with the identification 
information thus output indicating that the initial 
characteristics; identification group numbers for the heating 
patterns are:''2", " 1" arid "3" , 'the temperature control and 
correction siection 32 of the device 'maiii unit 3 selects and 
re^dsput respective setting information for each of the. 
heating patterns,, from the set -temperature - resistance values ' 
for controlling; heating, element' iii \a . 

memory 40 .(see ;Fig. 6) . The heating pattern . resistance values 
for cqntroliing required to control the temperature of the 
cpagula.tion and incision forceps ' 50 to the, respective set 
levels / as read out from the memory .4 0 , are putput from the 
temperature control ^nd. correction section 32 to the heating 
setting section 33 (in both cases, see Fig/., 6 ) . Thereupp 
the; procedure advances to.step 575^ . 

V in step S75, the heating setting section 33 identifies 
the heating pattern resistance values for controlling each .set ' 
level to be level 1 = 3r Q, level 2. = 33 Q, level 3 = 35 Q, 
. levisl 4 = 37 Q, level 5 = 39 Q,.^' for heating pattern 42a, • ; 
"level 1 ;= 32" O, level '2 . = 34 Q, level; 3 =. 36 Q, level: 4 = 38 - 
Q, level 5.= 40 Q,". for heating pattern 42b, and "level 1 = 30 
Q, level 2 = 32 Q,Vlev^l 3 = 34 Q, level 4 .= 36 Q, level 5 = 



28 



38 Q," for heating pattern 42c. ' when the calibration 
processing of this Kind has been completed, the, procedure 
advances to step S4. 

Returning to Fig. 11, in step S4, the device main unit 3 
performs heating level setting processing. More specifically, 
the heating level of the heating patterns 42 is set to a ^ 
desired level from level 1 to level 5, .as illustrated in Fig. 
10, by means of\ pressing the tempera.ture- level UP. switch 13a 
and/or - the temperature' level DOWN, switch 13b ( see Fig. 2A in 
both cases) of the. operating, section 37 on the device main 
unit 3. ■ In_. this case, -in: the present embodiinaent , the heating 
level ;is set. to level 4, for example • ^ : 

. . Upon the heating level- setting, operation in the operating . 
section 37 being ended/ i as illuisttated in Fig. 13 

the hieating setting , section '33 of the device main unit 3 * 
recbgnizes a voltage signal indicating that ,,the heating : 
patterns 42 vare to be controlled to' .. a resistance value ..of 
"level 4,= 37 Q",. out of the/ heating, pattern, resistance values . 
for controlling' "level 1\= 31. £2, level 2 = 33 Q, level 3 = 35 
Q, level* 4 = 37 Q, level, 5 = 39 Q". in the case of. heating , 
pattern 42a, a resistance value of "level 4= 38 Q" put of the 
heating pattern resistance values for controlling "level 1 =. 
32 Q, level/ 2 = 34 p, level 3 = 36 Q, level 4 = 38:Q, level; 5 
= 40 Q" in the case of heating pattern 42b> and a resistance 
value of "level 4 = 36/Q" out of the heating pattern * 



resistance values for controlling "level 1 = 30 level 2 =. 
32 Q, level 3 = 34 Q, level 4 = 36 Q, level 5 = 38 Q" . in the 
case of heating pattern 42c. The procedure then advances to 
step.S82-In step S82, the heating setting section 33 of the 
device main unit 3 outputs- voltage signals whereby the heating 
patterns .42 are controlled to the aforementioned resistance 
values,, to the output power control section 36, (see Fig. 6) . - 
Thereupon, the procedure adyancies to. step S5. ' 

Returning to Fig." 11, in step S5, the. device main unit 3 
performs heating, control- processing by mfeans. of the foot 
switch (F. SW) 6 (isee Fig.,::l).:being turned on.". 
; ' More . specif ically, if the set temperature level . output 
switch. 6b ;of : the . foot switch 6 ( in. both; cases . see Fig . 1 ) is 
depressed when the heating- level has been set by the ; : ■ . V 
processing in step S4 described ;above> the, foot switch input " ' 
section 38 (see Fig. 6). outputs an on signal to the output . 
power control section 36 . , Thereupon, the output ..power control 
section 36 performs control in such a manner that power is ... 
supplied to the heating patterns 42 (42a to 42c j in so that 
the heating* patterns. 42a; 42b, 42c aire maintained at. "37 Q" ,.. 
^38 Q'^^and "36 Q" respectively. ' . : ^ ' 

Moreover, if the maximum temperature level. output switch 
6a. of the foot switch 6 (in both cases see Fig.; 1) is 
depressed, a signal indicating heating to level 5, ^^'.w^ is ' 
the. maximum level, is output to the heating setting section 33 
and the heating. setting section 33 po which this signal is 



output in turn outputs a voltage signal indicating that the 
heating elements 42 are to be controlled to resistance values 
of "level 5" (42a = 39 Q, 42b = 40'Q, 42c = 38 Q), rather than 
the setting level up to that time, to the output power control 
section 36 Moreover, at the same time, the foot switch input 
section 38, . receiving the signal from the maximum temperature 
level output switch 6a, outputs an on signal to the output 
power control section 3 i5,. and the output, power control section 
36 performs control in' such a manner that . power is supplied to 
the heating elements 42 so -that; the heating elements 42 
maintain the maximum heating temperature level. / " 

In this way, according to the; heating treatment device 
and heating operation control method for. the same according to 
the second embodiment of the present invention, in addition to 
obtaining merits similar to those* of * the heating, treatment, 
device, and heating operation control method for the same- 
according to the first embodiment described above, a merit is 
also obtained in that, by' increasing the heating patterii 
identifiers to a plurality; of elements , then even if heating 
patterns/ haying mutually different :initiai heating 
characteristics are formed in an -integrai fashion,, it is ■: . 
possible to reduce the temperature control differential 
betweien the heating patterns 42. ! V • * : 

' . ;(l?hird Embodiment) 

Fig. 17 to Fig. 18' relate to a third embodiment :of a 
heating treatment device and; a heating operation, control , 



method for the same according to the present invention, , 
wherein Fig- 17 is a .diagram showing an overview of the 
composition of a heating treatment section. of a heating 
treatment device illustrating a third, embodiment of the 
present invention, and Fig. 18 is. a block-diagram showing the* 
composition of the electrical circuitry bf the heating : 
treatment, device, illustrating a third embodiment according to 
the present invention'; , The device according to the embodiment 
illustrated in Fig. -17' and F±q, 18 is ;.a modification of the 
..first embodiment described .above>: and constituent parts that . 
are the. same as . the device .according to" the first embodiment 
^re labelled with the same reference numerals, further 
description thereof is. omitted here and only the differing ; 
poftiohs are described here.:. . : : . 

As illustrated in Fig. 17 and jFig. .18/: a characteristic 
feature of a heating/ treatment ^device 300 illustratirig a third 
embodiment of the present invention lies in that\the : /; 
identifier 10- according to the first embodiment described 
above is provided inside a coagulation and incision/forceps 60 
as an identiif ier 65/ instead of inside a /ma in unit connector 

.67./ ; \ ;^;/./"^''/ '^":/.„. -;-/:• . •/ ;/'' ■" *..• 

The identifier 65 which is an. identification device, 
comprises, as the principal parts thereof , a -forceps 
identifier 65a which indicates the type of forceps,* and a 
heating element identifier. 65b which holds information for 
individual heating elements.' : . 



\\ ; The identifier 65 is, for example, an electricai - 
resistance pattern formed on a, flexible substrate 66 , and- the 
heating elements 61 (61a to- 61c), which are heaters, areV for 
example, thin sheet resistors formed on a ceramic _plate. . . ^ 

Wiring (hot illustrated); for passing/current to these heating. 

. elements i 61 ( 61a to 61c) is formed on the f lexible substrate . V 
66, and .the flexible substrate 66 is/ connected to bne end of a 
connection cable 63, which has a main unit connector .67 / 
provided on the other end theireof . \ / : ' : : \ ' , . 

The. remaining composition and actions are similar to 
those of the first embodiment desc : 

: ; in this w^y ; according to the heating . treatment cJevice ; 
and; the . heating operatiph ;Contr9l method for ,the^ same / ^ ' : 

^according to the third embodiment of the present invention, in 
addition to obtaining' merits approxi^ 

the heating treatment device and the heating operation control; 
method for the same accordihg^:t^ the 'first embodiment \. 

■ described above/:" by prpyiding. the Identifier 65 / in ;^:he ' ■ a> .: 
flexible substrate 66 inside -the. coagulation and incision ^ 
forceps. 60,/ ^it is possible to incorporate the identifier more . > v ^ 
readily .^thari in a case wherie it . is disposed in the main unit 

•connector". '•^/'-'^ ■ v^. y - ^ "-''i-r^^- 

/ (Fourth embodiment) ! ; ./ . . • ■/ . '{ 

Fig; 19. to Fig • 24 irelate to a.. fourth embodiment of a . ^. , 
heating, treatment device and a heating operation control 
method. for the same according to the present " invention. 



wherein Fig. 19 is a perspective view of a heating treatment 
device illustrating, a fourth embodiment according to the 
present invention; Fig. 20 is a block diagram showing the 
composition of the electrical circuitry of the heating 
treatment, device in Fig., 19; Fig. 21. is a diagram showing a. 
table indicating the. relationship between set temperatures , and 
resistance values for cpntrplling heating. element; Fig. 22 is 
a flowchart showing the operational procedure of the device 
main unit of the heating treatment device in Fig.- ,19 ; Fig. 23 
is a flowchart illustrating, the calibration^ processing in Fig : 
22; . and Fig; 2.4 is .a flowchart illustratinig the heating leVel , J 
■setting in-.Fig. 22. \ - , ' 

The heating treatment device according to the present 
embodiment illustrated in Fig.: 19 and Fig. 20: is a : - 
modificaition of the first' embodi^ described above, and 
constituent parts thereof that are the same as those of the 
device accor.dirig to the iiirst embodimeint desc^ 
..labelled with similar reference numerals>- ^description thereof 
"being omitted and only differing portions being described here 

The characteristic.; feature of the heating treatment 
device 400 according, to the present embodiment lies in that an 
ambient temperature measuring section. 100 , ' which 
envifoiimental : temperature measuring device, is. provided in the 
composition of the heating treatment device 1 according to the 
first embodiment described iabove and illustrated in Fig. 1. 



As shown in Fig. 19, the heating treatment device 400 
illustrating a . fourth. embodiment of the present invention 
comprises the ambient temperature measuring section 100 
provided in a prescribed position of the front face panel 403a 
of the device main unit 403. This ambient temperature . 
measuring section 100 is constituted, for example, by means of 
a temperature sensor which converts a measured temperature 
into an electrical signal. - % . . 

As illustrated in Fig . 20 , tlie aiabient temperature " 
measuring section 100 measures the temperature in vthe vicinity 
of the device main unit 403, and supplies, the measured ; • 
temperature information to the temperature .control and- : 
correction . section 32 . : This, meaisurement . information may. be in 
the form of .a voltage value, for example. . . . 
, !/ An applied power detecting' section 34 detects the power ' 
of the heating elements 21 from the voltage value and current 
value applied to the heating elements 21 , and outputs i:Ke 
power of: thie . heating elements 21 to' a resfistance value " : - ; ' 
detecting section 35 • ' . - - \ . ^ V . ■ 

. The resistance value detecting section 3.5 calculates ' thei . 
resistance value. 6f "the heating elements 21 from -the voltage 
. valuQ and current value applied to the heating elements 21 / : . 
which have been detected, in the applied power detecting 
section 34, and the resistance value detection section 35 y - . 
outputs the calculation result to a temperature control and' 
correction section 32 and an output power . control section 36. 



. Using the temperature; information from the ambient 
temperature measuring section ioo and the resistance value,. 

■ / information from ;the resistance value detecting section 35, , 

. the temperature control and correction section 32 performs 
calibration processing for calculating the: required resistance 
■ values for controlling each set. temperature { level 1 to , level ; 
\ 5) and for each of the. heating elements ,21 (21a ;to 21c) and ^. 
\ the tempi^rature coritirol and correction section 32 outputs the 
^: ' ^ calculation results to; the heatintf settihg-:Section 33 \ / 

V Therefore, the temperature control and correction section 32 >; 
constitutes ^^temperature correcting device in the. present . 

[' \""inV'ent idn J • \ .V- ' - .i ; . '\ ' : ':'\'.-.;\: •".;>;._".' • 

- The heating .setting section 33 sets the control . . "^y \ 

■ resistance value the specif ied temperature leviel! from the 1^- 
A resistance values for controlling calculated by. the 

V temperature control correction; section 32 \ ■ / ; / > 

The output power control section 36 controls , the supply 
. . of electrical power.: to the respective heating elements , 21 . ( 21a 
' V : . to 21c ) , in su^ a . manner that! the resistance value calculated 
by ; the . resistance value detecting, section 3 5 is maintained to . 
5: be . equal, to the^ resistance value' set by the heating setting Vi: . 
"'.section 33..'. • . . ■ • . : . Y * '-i-^-- : ■' ' : " v 
, Moreover, ythe device main unit 4 jcoiinected t.6.ei ^ 

- coagulation and in forceps having a[ ..'maximum of four . . 

- c heating elements 21, for example, and in this case, the V \ • 

applied power detecting section .34, the resistance, value . 

- '^ \:\ .36. ''}• ; ■ • 



detecting section. 35 arid the output power control section 36 
function in four channels corresponding respectively to ieach 
of these heating elements 21. . . : 

Furthermore, the heating, setting section -33 putputs the 
aforementioned output setting information to the output power 
control section 36, in accordance with the temperature setting 
input by operation of the operating section 37, and in / . 
accordance with the maximum temperature level 'output or set. . 
.temperature level output setting input, by operation of the 
foot switch 6. (see Fig. 19 ) by , means of ^ the foot, switch .. input 
•section' 38 ..■ .-'''"-.rr- /\V">. 

Here, the operating section 37 refers to various types of 
switches, such as a temperature level UP switch 13a, or the 
like,: provided on the fr^ panel 403a as described above 

and the varioias types of display LEID described above which are 
provided on the front face panel 403a constitute a display 
section 39 . . Moreover^ if. an abnormality., is detected in ' the 
forceps, the butput power control section 36 causes the 
forcieps abnormality indicator LED 17a. to flash on and off : and 
also causes the buzzer 17c to emit a sound. . 

. The. remainder of the composition is -approximately- the 
same as that of the heating treatment device of the first 
embodiment described above.. ' , , . . 

Next, the actual operation of. the heating treatment 
device .400. according to the.present embodiment, will be 
described. with reference to Fig. 19 to Fig. 24. The flowchart 



shown in Fig. , 22 illustrates a; basic control operation 
procedure for the device main unit 403 of the heating - . 
treatment device 400 according to the present invention^ and 
it may also be applied to the present embodiments 

.Now, it is supposed that the heating treatment device 
having- the composition described above is driven. The 
following: description is centired on the operation of the; 
device main unit 403 of the heating treatment' device 400. As', 
showny by the flowchart in Fig. 22 , firstly, : in. the processing 
in step S41y the device main, .unit 403 is^ started, lip by means 
,of the. power switch 12 ( see Fig. .19 ) being switched on, '•■^ 
.whereupon the .procedure advances to step 542. ; 

; .; In . the subseiquent processing, in step 34 2 > it is judged 
. whether or not a coagulation' and; incision forceps- 2 has been 
connected to the device main unit 403 .: If it is .judged; that 
no coagulation and incision .forceps 2 has been; connected ,. this 
judgement processing is repeated until one: is connected. On 
the other hand, if it is judged that a' coagulation and-, 
incision forceps. 2 is .connected, the procedure. advances to 
step S43>\; ' [ \ -■ . * 

in step 543, /.the device main unit- 403 pelrforms/ \ ; , . , 
calibration processing. More specifically, as shown in. Fig. 
23,. if a coagulation and incision forceps 2 has been connected 
or is being connected, to the devicie; maiin "unit 403 , ;then ' 
firstly, in step 551 the. resistance value detecting section \ 
35 of the device main unit 403 detects the respective 



resistance values of the heating elements 21 ( 21a to 21c )> on. 
the basis of the information from the applied power detecting 
section 34/ and outputs the same to the temperature control 
and correction section 32. . In the present embodiment, the 
resistance values of the heating, elements 21 are taken to be, 
for example/ "23 Q'' for heating element 2ia; "25 for 
heating element 21b, and "27 Q" . for ; heating element .21c. 
Thereupon, the procedure advances to step S52. 

: .. \ In . step S52 , the'^riibient temperature ineasuring. section/ ; 
100 which is disposed externally to the .device main. unit 403 
measures the ambient -temperature (the environmental ; 
temperature of the heating section) .a the. ; 

resistance value detecting section 35 detects the resistance 
values , and the ambient temperature measuring section 100 
outputs a' voltage signal for t hie same to the temperature 
control and correction section 32 . In; this case,; it is . ' : 
^supposed, :.f or example/ ^that the ambient .temperature, wais 25oc / 
• This ambient temperature is taken as the ' temperature/ . 
information f or . the time at which the resistance values of the 
respectiyei heating elements 21 (21a to 2ic): were measured • ' 
Thereupon, the procedure aidvances to step S53. 
u \ In step S53, in order to .control the/ respective heating : 
elements 21 (2ia to 21c) in accordance with /the set . 
temperature, :the temperature control and correction section . 32 
of the device main unit 403 calculates resistance valties ^for 
controlling the heating* elements, from the resistance values 



* of the heating elements 21 detected in step S51 and the 
. . aforementioned ambient .temperature measured in step S52. : In 

this case, if the value/ in other words, the, ambient 
. temperature, that is output to the temperature control and 

correction .section 32 is 2 5 ^C, the resistance values for; 
. controlling are calculated using characteristics information . 

for the respective heating elements 21 (21a to .21c) which . 
. indicate > 23 for heat 

V element 2 lb. and "27 Q"; for heating element 21c. . "[ .\ . ■ . 

The calculation results for the resistance values for 
: ' . ' , controlling heating element, ^^a calculated by the temperature 

control and correction section 32 in this manner, are as ; v. . . 

\ : : illustrated in Fig . 21, wherein the values are /^level 1 = .30 Q, v^^^ ^ - ' 

; ^ ^ ; level 2 = .32 Q, :l€vei 3 = 34 Q, : lev^l .4 =:36^ Q, level ; 5 i= 38 : . ;. " \ 
Q" for the heating, element 21a, "1^ = 31 Q, level 2 . = 33 

; ^ vV ::; q; -/level 3 == :35 h> , level 4 = 37 Q> level 5 : V ^ 

> . h^ element 2lb,: and '/level. 1 = 32 Q = 34 : ■ . 

; ' ; level 3 = 36 Q> .level :4 ^ 38 Q, level 5 = 40 Q" for the / - / 

heating element 21c. After calculating the resistance values 
. r ; :' . for controlling theV heating elements , thie procedure advances 
■' ■. -tp; step S54'. - :> • ^ . ■ ■ - - . •' 'V :- • . T * 

. •/ - In step S54, the resistance values for controlling the 

. heatiiig (elements as calculated in step S53 aVe output ,f r^ the 
' temperature control and correction section 32 of the device . 



main unit 403 to the heating setting section 33, whereupon the 
procedure advances -to step S55. 

In step S55; the heating setting section 33 of the device 
main unit 403 recognizes- that the resistance, values for 
controlling heating element for the respective setting levels 
are "level 1 =30 Q, level 2 = 32 Q, level 3 = 34 Q, level 4 = 
36 Q, level 5. = 38 Q'' ..for heating element :21a, "level 1 .= 31 Q 
level 2 = 33 ievel. 3 = 35 Q, level 4 = 37;fi, 'level 5 = 39 
Q" for heating element 2ib, and ^'ievel 1 = 32 .Q,. level 2 ,= 34 . 
Q, level 3 = 36 Q, level 4 = 38 Q, level 5 = 40 Q" for 
heating element 21c. The procedure t:hen returns. 

Returning to Fig V 22 , . when the calibration, processing i 
step i543 has been completed in this fashibn> the device main 
unit. 403 of the heating treatment device '400 performs heating 
level setting in the subsequent processing in step S44. . 
/ : ; • More specif icaliy, as iilustrated in ^'ig; 24 , firstly, in 
step S61 , the device main unit 403 sets the heating level pf ■ 
the heating elements -21 to a desired level -from level 1 to 
-leyel.5, by means of , the temperature level UP switch. 13a 
and/or the teimper a ture level, DOWN switch 13b -(see Fig, 19: in 
both cases) on the operating section 37 (see Fig. 20) being, 
depressed . In this case, ini the present embodiment , it : is . 
supposed that the heating level is set to* level 2 • 

In this, upon: a heaiting level setting operation being 
.ended in the operating section 37, the hesiting setting section 



33 identifies output control signals, which are voltage 
signals> indicating that the heating eleiaents 21 are to be 
controlled to a' value of ''level 2 = 32 Q" put of the . 
resistance values for controlling heating element "level I = 
30 Q, level 2 =^ 32 Q, level 3 = 34 Q, level 4 = 36 Q,; level. 5 . 
, = 38 Q*" in the case of the heating element 21a> to a value of V - 

"level 2 = 33 out of the heating element control resistance 
■ j' : value "level 1 = 31 Q,. level 2 = 33;^/ level 3 = 35 Q, level 4 ; V: 

. -.31 level 5 = 39 Q" in the case of the heating element 21b, 
v: and ;tp a value .of "level 2 = 3^ Q" out of the resistance 
J values for controlling heating element ^' level 1 = 32 Q, " level * ^ : ; - 

V 2. =. 34 3. := 36^,; level 4 = 38 Q, le^yel 5 = 40 Q" in : r 

the case of the heating , el ement^^^^^ 
■ advances -'to^ /: ''-**.''^ . *. /"^""i-- /* -"h ■r^'^:' 

: \^ . In step S62 , t:he heating setting section * 33 of the device ; . . ■ : 

. ma^^^^ 403 outputs; the aforementioned output control ^ s^^^ 

, ' \ : . reco^^^^ in step -sei , to the . output p^ 

, Thereupon, the prpcedu^ .. . ' .. . ' • . V . ! \- 

: . ' ' '\ . " Returning to Fig. 22, in step S4 5, . the device main unit ; \^ 

: :^ \-4p3 performs, heating control processing by means of the fobt^^ , ' V: 

\ ' switch (F. SW) 6 being turned on.. \ ... • 

V ; ^^^^ ; M level output:. 

/ switch 6b of the foot switch 6 (see Fig. 19 in both cases) is j : i..-; 

depressed when a heating level hais been set by the processing, / . . 

in* step .S44 the foot switch input section 38 outputs an on ^ 



* signal to the output power control section 361 Thereupon ^ the 

output power control secticDn 3 6 performs control; in siich a 
: manner that power is supplied to the heatiiVg elements ' 21 ( 21a ; 
v\ to 21c) so that values, bf ."32 Q" , :''33^ Q"> |."34 Q" are/ v /: 
. < respectiyely: maintainea by the heating/ elements 21a to . 21c . . 

^ Moreover > /if the' maximum temperature level output switch /;* 
- : 6a, of. the foot- switch; 6. {in tjoth cases/ see^^Fig. 19) is/ v ^ 
' /v depressed /, a ^ signal indie ^t heatihg to level S , which - is " 
- the maximum level r/ is > $uppiiea to . the . heating/ setting . sectipn , 
^ 33 ; and .upbh/receiying this sighal>: the: heating ^setting / ' ' - 
" ^ [section 33 :sup^ whereby the heating > ; ./^ / 

' r^lements 21; are controlled to V^level 5^ riMistance jyaluesr^/ ^ la * ^ 
/ : >^\/==.,38 Q/ i21b =?. 3^ Qr ;2lG^ f 40 Q)^ /rather /tha^^^ siet /level up : 
* ; % ^ " tp;. that time/ /to/ the^ output power, cbntrbl Section 36 ./> /; ;/ 

/ Moreover at the . same . tiiae> the/ foot swltch' input section 3 8 /; ,/ \ 
/■/; / receives/a signal from^: the ,maximum temperature ;Leyel : output f/;^ 
5' /r/ switch. j6a^ and supplies an- pn signal , to /the ' output power / ^ /;, 

' cpritrpl: siectioyi :3&,:- and/.the Voiitpiit ppwet .control :sectioh 36 /-/ 
: / ' • per £ o inns GO in such a manner, that pb^er is, supplied^^t^^ 

. / /-the/ heating elements 21 ; so/that they maintain /the maxiiiiiam /l 
/ t \/vh^ting/ temper^ , / /v / ;; // ' :-/ - / /" // 

/// / 'In.^^t^ 

/ \ and/ the heat irig^^^^^ control method /f or the same/ ; > ; \ 

/ according to the fourth^ eicjapdimeht of ; the present invention> ^ 
-. ;/ ; in addition to. pbtaining merits approximateiy similar to those / 
: 'of the heating treatment /d^^ and' heating operation control. . 
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method for the same according to ..the first embodiment 
described above, by performing calibration processing for 
individual heating elements / it is possible to obtain a highly 
accurate, heating temperature, or more specifically, ai heating • 
temperature in which jthere. is no . error \from the -set 
temperature. Furthermore, by using the ambient temperature 
when carrying out calibration processing, it is not necessary 
to provide; identification . information for the coagulation and. 
incision forceps , and ' hence costs /relating . to the coagulation 

. and incision forceps can be reduced., ; ; * 

^ : Haying describisd the pref of the 

invention referring to ^the. accompanying drawings ;; it should be 
/understood that the present invention is not . limited to those 
precise embpd'iiiibnts and various changes and modificatidnsT.^^^^^* .;.^ 
thereof could be made by* one . skilled in the art without - 
.departing from. the spirit or scope of the invention as defined^ 

. in the . appended;; claims . ; , / . ■ - ; : c 
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